SUMMARY
INTRODUCTION
Myanmar is one of the most biologically diverse regions in Asia (Myers et al. 2000; Wikramanyake et al. 2001) and, unlike many other nations in South-east Asia, has been able to maintain large tracts of its natural habitats (Leimgruber et al. 2003) . In 1990, more than half of the remaining forests in mainland South-east Asia could be found in Myanmar (Dinerstein & Wikramanayake 1993) , and they are among the last strongholds for large mammals species such as tigers and elephants (Leimgruber et al. 2003; Lynam 2003) . However, Myanmar's growing human populations have increased pressure on its natural resources and protected areas (PAs), and resources are increasingly strained by demands from Myanmar's neighbours, China, India, Thailand and Bangladesh (Aung et al. 2004) . These pressures make an effective protected area system essential for the long-term conservation of Myanmar's biodiversity (Braatz et al. 1992) .
However, little research has been done on the status of Myanmar's PAs, and little is known about the perceptions and beliefs of local residents toward these (Rao et al. 2002) . Most of the threats to PAs in Myanmar come from smallscale activities of local communities (Rao et al. 2002) , such as deforestation , hunting (Rao et al. 2002; Lynam 2003) and agricultural practices (Aung et al. 2004; Leimgruber et al. 2005) , which have caused significant declines in wildlife populations and loss of natural habitats. Environmental education and conservation and development activities have been very scarce around Myanmar's PAs and, as in many countries, PA managers have neither the human capacity nor technical and financial resources to manage the areas without the cooperation of local communities.
Finding ways to improve and strengthen the relationships between local residents and PAs is critical to the long-term successful conservation of PAs (Dasmann 1984; Machlis & Tichnell 1985; Zube 1986; Brandon & Wells 1992; Newmark et al. 1993; Fiallo & Jacobson 1995; Furze et al. 1996) and a positive public attitude is a key indicator of PA success (Struhsaker et al. 2005) . However, the relationship between people and PAs is often contentious, as PA establishment often entails resettling or depriving people of access to resources upon which they have depended for generations (Western & Pearl 1989; West & Brechin 1991) . Understanding residents' attitudes is key to improving the PA-people relationship because it can provide guidance for policy and management decisions (Parry & Campbell 1992; Hill 1998; Weladji et al. 2003) and provide a baseline for assessing the success of future activities (Gillingham & Lee 1999; Weladji et al. 2003) .
This study was conducted in three PAs: Alaungdaw Kathapa National Park (AKNP), Chatthin Wildlife Sanctuary (CWS), and Htamanthi Wildlife Sanctuary (HWS) (Fig. 1 , Table 1 ). They represent a range of human pressure levels, from relatively low in HWS, which is surrounded by extensive intact forest, to high in CWS, which is surrounded by agricultural land and severely degraded forest. AKNP is intermediate because it is surrounded by a mix of relatively intact buffer zone forests and agricultural fields.
Our objectives were to (1) determine local residents' attitudes toward PAs in Myanmar, (2) describe their perceptions of PA benefits and problems, and (3) explore the effects of socioeconomic status and perceptions of benefits and problems of the PAs on their attitudes.
METHODS

Study areas and people
AKNP, located in rugged mountain ranges 250 km west of Mandalay, was designated reserve forest in the 1890s and was selectively logged, but is now extensively forested. Large mammal populations are still relatively abundant, but the tiger was extirpated within the past 15 years (Lynam 2003) . AKNP is of national importance because it contains a shrine of Maha Kathapa, an incarnation of Buddha, which as many as 70 000-80 000 pilgrims visit each year between February and March. A large buffer zone exists around the Park, managed by the Department of Forestry, from which communities can legally extract resources such as fuelwood and bamboo.
CWS is a fragment of second growth monsoonal forest known as indaing (Aung et al. 2004 ). This deciduous dipterocarp habitat was once dominant in the arid central plains between the Shan plateau and the Chin Hills. Human use over the past century destroyed the forest, and livestock grazing and collection of wood have degraded the remaining fragments (Aung et al. 2004 ). The Sanctuary is the primary source of forest products for local communities. Extraction is illegal, except along the southern boundary where a buffer zone has been established. Communities adjacent to the buffer zone are allowed to extract fuelwood and minor forest products such as thatch grass, mushrooms and resin. CWS is the largest remaining habitat of the endangered thamin or Eld's deer (McShea et al. 1999; Koy et al. 2005) , and it harbours wild dogs, four species of endemic birds and other biota. HWS is located in the catchment of the Uyu and Chindwin Rivers. The area is densely forested, remote and accessible mainly by waterways. Its predominantly tropical and semievergreen forests were never systematically logged because the timber is marginally suitable. The area was primarily protected for the Sumatran rhinoceros that existed in small numbers earlier in the century, but rhinos are now extinct and tigers very rare (Rabinowitz et al. 1995; Lynam 2003) . Dredging and placer mining for gold are common in the region, and miners persistently attempt to mine within the PA. HWS has no buffer zone but is surrounded by government forest from which people can extract minor forest products with permission from the District Forest Officer.
The majority of residents around all three PAs are farmers. Those around AKNP and CWS are of Burman origin, while those around HWS are mainly Shan, with the exception of two Chin villages and one Naga village. Both Shan and Chin are ethnic minority groups traditionally more reliant on the forest than the majority Burman group. There are no villages located within AKNP and HWS, and none are known to have existed there in the past 100 years. CWS has had 16 villages within the sanctuary boundaries. Thirteen were relocated in the mid-1990s and the remaining three villages were scheduled for resettlement in 1996 but, to date, resettlement has not occurred (Aung et al. 2004 ). There had been no environmental education projects in any of the areas prior to the surveys, except in CWS. In 1996, in conjunction with an Eld's deer conservation project sponsored by the Smithsonian Institution, a Burmese environmental educator and a small team of CWS staff visited schools and discussed conservation of the deer. There had also been some community projects in the town of Chatthin adjacent to CWS, such as a clean-up campaign that provided trash barrels and signs about keeping the town clean.
Survey techniques
We conducted standardized open-ended surveys (Patton 1990 ) of both men and women to determine attitudes and reasons for attitudes toward the three PAs. We define attitude using attitude theory (Ajzen & Fishbein 1980) , attitude being a human psychological tendency expressed by evaluating a particular object with favour or disfavour, or, in this case, like or dislike of a PA. Attitude consists of beliefs, which are associations people establish between the attitude object and various attributes. For example, in the phrase, 'a national park is part of a country's wealth,' 'national park' is the attitude object, 'country's wealth' is an attribute, and 'is part' is a relational term. We generated a list of beliefs, which we refer to as perceptions, about PAs by asking people why they liked or disliked the area and the benefits and problems the area caused for them. In addition, we collected five socioeconomic variables: gender, age, education, landholding and family size.
Teri Allendorf trained three local school teachers (including co-authors Khaing Khaing Swe and Thida Oo) in survey methods in the fall of 1999. Training included survey design, writing survey questions, random sampling and data compilation. After the training, we jointly designed an attitude survey protocol, conducted trial surveys and created data ledgers and a computerized database. In 2001, Khaing Khaing Swe and Thida Oo, both women, trained local school teachers, both men and women, to conduct the surveys at AKNP and HWS. We selected local school teachers to conduct the survey because school teachers are highly respected in Burma and are easily accepted into the communities. They are also familiar with the area and able to travel and conduct interviews freely. While there is a danger that respondents might want to give the 'right' answers to the teachers as respected authority figures, it is difficult to predict in this case what the 'right' answers might be. In order to minimize bias, we asked open-ended questions. The teachers did not have a previous relationship with the respondents in terms of the PAs, nor had these teachers previously participated in environmental education activities with the communities. The interviewers, who were ethnic Burmese and Shan, reported that they felt respondents were frank and honest in saying what they thought.
We conducted a total of 2915 interviews in the 97 villages around the three PAs, including 1167 interviews in 41 villages at AKNP, 862 interviews in 28 villages at CWS, and 886 interviews in 28 villages at HWS. We randomly selected 30 households from ledgers maintained by village chairmen. In villages with fewer than 30 households, we interviewed someone at each household. Only people over 18 years old were interviewed. To assure representation of the perspectives of different residents, we developed a sampling scheme that included age, gender and household position. At the first house in a village the husband was interviewed, the wife at the second, the grandfather at the third, the grandmother at the fourth, the eldest child 18 years or older at the fifth, and the youngest child 18 years or older at the sixth. If the appropriate person was not available, we proceeded through the sequence. The refusal rate was extremely low, only a handful in each area, usually because a person did not have the time to participate.
Interviewers introduced themselves to respondents by explaining they were local school teachers conducting a survey at the PA warden's request. While this might have biased people's responses, we felt it was important for the future relationship between the communities and PA management to be honest with respondents about the relationship between the school teachers and the PA management. It was also impossible to predict which way people's responses might be biased; people might have been more negative about issues in order to push for changes from PA management or more positive because they wanted to please the teachers or the PA management. There is anecdotal evidence that if people perceive a close a association with the PA management, they are more negative: a study in AKNP and HWS in 2003 indicated that residents were more likely to openly air complaints Table 2 Characteristics of survey respondents in all three PAs. For a complete list of benefits see Table 3 . For a complete list of problems see Table 4 . if PA staff were present in group meetings (Eberhardt 2003) . After introducing themselves, the teachers asked the survey questions beginning with the five socioeconomic questions. They then recorded verbatim responses to the questions, 'What are the problems the protected area causes you?' and 'What are the benefits of the protected area?' Finally, respondents were asked if they liked or disliked the PA and why.
To facilitate analysis of the data, people's perceptions of benefits and problems and reasons for liking or disliking the areas were sorted into major categories. The categories were created inductively after consideration of the responses gathered in the survey.
To test the factors influencing attitude, we calculated three logistic regression models. The first model contained socioeconomic predictors (age, gender, education, landholding and family size) and control variables (settlement size and distance from PA). The second model contained the categories of perceptions. The third model included all the predictors from the first and second models. In addition, to explore similarities and differences among the PAs, we created models for each PA using the full set of variables.
RESULTS
In two of the PAs, the majority of respondents had positive attitudes: 72% of respondents in AKNP and 62% in HWS liked the area. In CWS, 45% of respondents liked the PA (Table 2 ). Positive perception categories that emerged from the survey responses were natural resource conservation, availability of resources for extraction and PA management activities (Table 3 ). Negative perception categories that emerged were prohibition of resource extraction, conflicts with PA management and crop damage by wildlife (Table 4) .
Conservation benefits were the most frequently mentioned positive perceptions of all three areas, particularly forest and wildlife conservation and improved climate (Table 3) . People also appreciated extractive benefits in all three areas. At AKNP and CWS, people liked PA management activities, including development such as road construction (Table 3) . The commonest negative perceptions were the prohibition of natural resource extraction from the PAs, followed by conflicts with PA management (for example fines by PA staff for illegal extraction) (Table 4) . Most of the socioeconomic variables were significantly correlated with attitude (Table 5 , Model 1). The odds of an individual liking the PA were twice as great if he or she had four or more years of education compared to none at all. People who owned land were about 1.5 times more likely to like the PA than the landless. People who were not farmers had greater odds of liking the PA. Among this group, business people and professionals (such as school teachers) were three times more likely to like the PA, and labourers were 1.5 times as likely. Women were half as likely to like the PA as men. Family size and age were the only variables not significantly correlated with positive attitudes.
All of the perception categories were highly correlated with attitude (Table 5 , Model 2). The perception of conservation benefits had the strongest association, increasing the odds that an individual liked the area 28-fold. An individual who perceived management benefits was 10 times more likely to like the PA, and a perception of extraction benefits increased the odds the individual liked the area fivefold. The perception that the country benefits from the area slightly decreased the odds that an individual liked the area. The negative perception categories were also strongly associated with attitude. An individual who perceived problems with management or wildlife causing crop damage had one-fifth the odds of liking the area than someone who did not perceive either problem, while an individual who perceived extraction problems had one-seventh the odds.
Comparing Model 1 to Model 2, socioeconomic status significantly affected attitude to PAs, but perceptions of the PAs, particularly positive perceptions, were better predictors of attitude and had much larger effects on attitude than socioeconomic variables. For example, while a perception of conservation benefits increased the odds that an individual liked the PA 28-fold, the most influential socioeconomic variable, occupation, increased the odds of liking the area threefold if the individual was a professional or business owner rather than a farmer. Not only were perceptions much more strongly correlated with attitude than socioeconomic variables, but the perception model also had a much better fit than the socioeconomic model, as demonstrated by the much lower Akaike's Information Criterion (AIC) for the perception model (Table 5) .
The relatively large effects of the perception variables on attitude remained largely unchanged when socioeconomic variables were added, and the model fit was not much better (Table 5 , Model 3). There was little to no change in the effect of age, gender, family size and education on attitude. The effect of land ownership increased, indicating that it was related in an inverse way to perceptions. Finally, the effect of population disappeared in the complete model.
Looking at separate models for each area, the effects of socioeconomic variables were inconsistent (Table 5 ). The effect of the socioeconomic variables differed most in HWS where people with medium levels of education, non-farmers and people who owned more land tended to have smaller odds of liking the area (Table 5 ). In the other areas, the effects of the variables were the opposite; people with more education generally had the same or higher odds of liking the PA, and people who were not farmers or who owned more land had higher odds of liking the PA.
The effects of the perception categories on attitude remained the same in the models for each PA with two exceptions. First, no one mentioned management benefits in HWS. Second, the perception that the country benefits from the PA had opposite effects in HWS and CWS (Table 5 ). In CWS, people who said the area had benefits for the country had greater odds of liking the area, while those in HWS had smaller odds of liking the area.
DISCUSSION
Many residents living around these PAs in Myanmar have generally positive attitudes, even in CWS, where the conflicts are the greatest. The large number of respondents mentioning Table 5 Odds ratios for predictors of positive attitude toward a protected area.
* p < 0.10; * * p < 0.05; * * * p < 0.01; na = not applicable. conservation benefits and the important role of these benefits in predicting positive attitudes indicate that these positive perceptions play a key role in people's relationships with these PAs. This finding demonstrates that a focus on conflicts to explain people's attitudes undervalues or misses the positive perceptions that people hold. More attention should be given to understanding how important the role of conservation benefits may be in the PA-people relationship and how they might be integrated into management strategies to improve the PA-people relationship (Norton 1989; Infield 2001; Kuriyan 2002 ). People's perceptions of the PA management also strongly influenced their attitude. Although relatively small numbers of people mentioned positive management activities, such as community programmes and road maintenance, they were significant predictors of positive attitudes in AKNP and CWS. Negative management activities in all three areas, such as reclamation of PA land from local communities and punishment for illegal extraction, were associated with a negative attitude toward the PAs. Many studies have found that people's perceptions of management play an important role in people's attitudes toward PAs (Parry & Campbell 1992; Newmark et al. 1993; Fiallo & Jacobson 1995; Ite 1996; Alexander 2000; Adams & Infield 2001; Infield & Namara 2001; Holmes 2003; Picard 2003; McClanahan et al. 2005) . In some cases, people's attitudes toward management can be even more negative than toward the PAs themselves (Infield 1988; Newmark et al. 1993) , demonstrating that in some cases it is not necessarily the PA-people relationships that need improving as much as the managementpeople relationships. This study highlights the diversity of perceptions that communities can hold toward management and demonstrates that management can play both a positive and negative role simultaneously in people's attitudes toward PAs.
In these PAs, people's perceptions play a far more significant role than socioeconomic status in predicting attitude and, therefore, provide a more powerful method of understanding people's attitudes. Using three simple questions to capture people's perceptions allowed us to predict attitude with much greater accuracy than using multiple questions concerning socioeconomic status. The greater power of perceptions to explain attitude compared to socioeconomic variables suggests that perceptions have a direct effect on attitude, while socioeconomic variables indirectly affect attitude through perceptions. For example, where women were more likely to dislike the area than men, this was probably because their gender affected their perceptions of the PA. If women are the primary gatherers of resources, then the illegality of extraction negatively impacts them more than men. The idea that socioeconomic variables play a moderating role rather than a determining role is further supported by research examining the link between demographic indicators and environmental perceptions in developed countries (Van Liere & Dunlap 1980; Milbrath 1984; Samdahl & Robertson 1989; Vaske et al. 2001) .
Socioeconomic characteristics playing a moderating role in people's attitudes through perceptions may explain why no clear patterns have emerged across studies that correlate people's attitudes toward PAs with socioeconomic variables (Fiallo & Jacobson 1995; de Boer & Baquete 1998; Mehta & Kellert 1998; Abbot et al. 2001; Holmes 2003) . Some studies have found that men have a more positive attitude toward PAs than women (Gillingham & Lee 1999; Mehta & Heinen 2001) . Other studies have found that wealthier individuals (Newmark et al. 1993; Gillingham & Lee 1999) and people who own more land have more positive attitudes (Nepal & Weber 1995; Infield & Namara 2001) . In some cases, individuals with more education have been found to have more positive attitudes (Infield 1988; Heinen 1993; Akama et al. 1995; Fiallo & Jacobson 1995; Mehta & Heinen 2001) .
If there are, indeed, no consistent relationships between socioeconomic variables and attitudes towards PA than it is difficult, if not impossible, to improve the PA-people relationships strictly via socioeconomic interventions, such as raising education levels or increasing wealth. It is much more feasible to design and test interventions based directly on people's perceptions of PAs. Such activities should build on positive perceptions that people already hold and work on mitigating negative perceptions where possible. Understanding local residents' perceptions and using them as a starting point to improve the park-people relationship can yield efficient and targeted interventions that are meaningful to local communities and their relationships with PAs.
